Role of cysteine 306 in the catalytic mechanism of Ascaris suum phosphoenolpyruvate carboxykinase.
Biochemical and metabolic data lead to the conclusion that the enzyme phosphoenolpyruvate carboxykinase (PEPCK) contributes to a critical point of divergence in energy conservation pathways between mammals and nematodes. The Ascaris suum PEPCK shares considerable homology with PEPCK from avian liver and is a good candidate for mutagenesis studies. The Cys306 substitution by Ser and Ala produced active enzymes and the two mutants are kinetically indistinguishable from each other. This substitution affects the catalytic affinity for the formation of the specific enzyme-nucleotide complex (k(cat)/K(m)) in the forward and reverse reactions. Studies with the substrate analogs 2(')dGDP and 2(')dGTP indicate that Cys306 in A. suum PEPCK is one of the residues important in nucleotide binding and may interact with the 2(')OH group in the ribose ring. Alternatively, mutation of this residue could cause protein changes that interfere with the proper conformation of the nucleotides for optimal catalysis to take place.